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AHHAMHKA KAJlbU,MHCBfl3blBAK)mErO BEJ1KA flEHEHH 
30J10THCTbIX XOMflKOB flPH 0nHCT0PX03E 


Jl. n. /lojiraMeBa, A. f. f HHOBKep, f. J\. MnpoHOBa 


Ha MO^ejiH nepBHHHOH onucTopxo3HOH HHB33 Hh c noMombio HMMyHOXHMHqecKHx mcto/iob oOHapy- 
>KeHbi 3HanHTejibHbie yBejiHneHHH Ca 2+ -TpaHcnopTHpyKDmero rjiHKonpoTeuua (Til) b neueHH 3apa>KeHHbix 
>KHBOTHbix. Ha 3-h ueHb nocjie 3apa>KeHHH >khbothoto KOJiHqecTBO rn yBejiHMHBaeTCH b 6 pa3 h AOCTHraeT 
MaKCHMyMa Ha 7-h ueHb. K 14-My ahkd kojihhcctbo rn 3aMeTHO cHH>KaeTCH, a k 22-My B03BpamaeTCH 
Ha hcxo^hwh ypoBeHb. /JajibHeHmee pa3BHTHe HHBa3HH He npHBOUHT k H3MeHeHHio couep>KaHHH rn. 
npe/inojio>KeHO, hto HHuyKUHH cHHTe3a m, OTHOCHiuerocn k cHCTeMe 3JieKTporeHHoro TpaHcnopTa 
Ca 2+ B MHTOXOHAPHH (MX), BbI3BaHa yBeJIHHeHHeM KOHUeHTpaUHH Ca 2+ B UHTOnJia3Me. AKTHBaUHH 
CHCTeMbI BXO^a Ca 2+ B MX npHBOUHT, nO-BHUHMOMy, K yBeJIHHeHHKD KOHLteHTpaUHH HOHOB KajlbUHH 
B MX, UTO BbI3bIBaeT aKTHB3UHIO (})OC(})OJIHna3bI, yBeJIHHeHHe CBOOo^HblX >K H pHbl X KHCJIOT H KaK CJie^- 
CTBHe HaOyxaHHe MX. 


MojieKyjinpHbie MexaHH 3 Mbi HHTerpauHH napa 3 HTO-xo 3 HHHHou cncTeMbi npn onHCTopxo 3 e oct3iotch 
BO MHOrOM HeH 3 yHeHHbIMH. 3t0 3 H 3 HHTeJlbHO 3 aTpy^HHeT ^HarHOCTHKy paHHeH (})a 3 bl 0 nHCT 0 pX 03 a 
h ero jiaTeHTHOH (})opMbi, pa 3 pa 6 oTKy xhmho- h HMMyHonpo(})HjiaKTHKH. 

YcTaHOBjieHO, uto 3 apa>KeHue onHCTopxo 30 M npuBOUHT k H 3 MeHeHHio npojiHc[)epaTHBHbix, opraHO- 
reHeTHHecKHx h yjibTpacTpyKTypHbix cbohctb uyKTyjinpHoro snuTejiun neueHH w nporpeccHBHOMy 
3 aMeui.eHHKD ee napeHXHMbi crpoMOH (TuHOBKep, 3 yeBCKHH, 1985; Thhobkcp h up., 1983). Akthb3uhh 
npojiH(})epauHH kjictok snuTejiun neueHH conpoBO>KuaeTCH 3 HauHTejibHbiM yBejiuueHueM KOJiuuecTBa 
UByx 6 ejiKOB b 30 He 6 bicTpouBH>KymHxcH nenTH^OB cm.m 40—44 K JX (TuHOBKep h up., 1984). HaMH 6 bijio 
BbicKa 3 aHO npeunojio>KeHHe, uto ouhhm H 3 sthx OejiKOB HBjineTCH rjiHKonpoTeHU (m), ji 0 KajiH 30 BaHHbiu 
bo BHyTpeHHen MeMOpaHe mhtoxohuphh (MX). 3tot OejiOK yuacTByeT b 3 JieKTporeHHOM TpaHcnopTe 
KajlbUHH (MapoHOBa h u p., 1980; Mironova e. a., 1982), HMeeT m. m 40 KJX h oOjiauaeT cnocoOHOCTbio 

aKTHBHpOB 3 Tb npOJ!H(})epaUHK) npH BBeAeHHH H 3 BHe 3 a CHeT H 3 MeHeHHH, BepOHTHO, KOHUeHTpaUHH Kajlb¬ 
UHH b KjieTKe (MupoHOBa, 1985). 

Uejib HacTOHiueu paOoTbi — BbincHeHue pojiu H 3 MeHeHHH couep>KaHHH KajibUHHCBH 3 biBaioiuero 
OejiKa (rjiHKonpoTeuua) b neueHH 30 Ji 0 THCTbix xomhkob b ocTpou w xpoHHuecKOH CTauunx onucTopxo 3 a. 

MaTepuajibi h m e t o u bi. MccjieuoBaHHH npoBounjiu Ha neueHH 30 Ji 0 THCTbix xomhkob 
( caMuoB), 3 apa>ueHHbix MeTauepKapnHMH Opisthorchis felineus. >KnBOTHbie Ohjih BCKpbiTbi Ha 3, 7, 



Phc. 1. npo(J)Hjib sjiiouHH Ha KOJiOHKe ceijiaueKca T-15 bou- 
hoto 6e3JiHnHUHoro SKCTpaKTa H3 neueHH xomhkob. 
06i>eM kojiohkh (2.1 X 50 cm), sjnoupoBaHHe uhcthjijihpo- 

B3HH0H BOUOH CO CKOpOCTblO 60 MJl/uaC. 


OpaKitHH, o6jiauaiomaH Ca 2+ -TpaHcnopTHpyiomeH 3 kthbHOCT bio, 
3auiTpHxoBaHa. llo och opuwHaT — norjiomeHHe npw 254 hm, b %. 

Fig. 1. Profile of elution on the column of sephadex G-15 
of water lipid — free extract from liver of hamsters. 
Volume of column (2.1X50 hm), elution with distilled 
water at the rate of 60 ml/hr. 


5 * 


523 



© 0 0 ©®® 

1 l J 4 5 6 

Phc. 2. PeaKUHH MaHMHHH c qacTHqHo oqnmeHHbiM SKCTpaKTOM, nojiyqeHHbiM H3 onpeAejieHHoro kojih- 

MeCTBa TK3HH KOHTpOJIbHOrO X0MHK3. 

1 — SKCTpaKT H3 960 Mr TK3HH, 2 — H3 480, 3 — H3 240, 4 — H3 120, 5 — H3 60, 6 — H3 30 Mr. 

Fig. 2. Manchini reaction with partially purified extract, obtained from definite amount of tissue of con¬ 
trol hamster. 

14, 22, 25, 97-h ahh nocjie 3apa>KeHHH. STaHOJibHbiH SKCTpaKT nojiyqajin H3 20 r neqeHH no onncaH- 
HOMy paHee MeTO^y (MnpoHOBa h np., 1980). 

BbiAejieHHe m ocymecTBJinjiH b 2 STana (Mironova e. a., 1982). Opaxunn, co;iep>KamaH m 
(3auiTpHX0BaHHbiH yqacTOK), Hcc/ie^OBajiacb Ha co^ep^aHHe b Hen Oejixa (pnc. 1). H3MepeHHe kqjih- 
qecTBa Ca 2+ TpaHcnopTnpyiomero m npoBO^HJin MemnoM MaHHHHH (Bsm, 1979) h YxTepjiOKH (TyceB, 
1968). ripw nocTaHOBKe peaKUHH MaHUHHH KOJinqecTBO m b SKCTpaKTe oueHHBajin no ^naMeTpy KOJibua 
npeuHnHTaTa (pnc. 2), npn stom aHTHTejia k ITI nojiyqajin HMMyHH3an,HeH kpojihkob (Tafiji. 1). B peaKUHH 

YxTepjiOKH KOJiHnecTBO m onpea.ejiflJiH mctoaom pa3Be,zreHHH ncxoAHoro SKCTpaKTa no ncqe3HOBeHHH 

nojiocbi npeuHnHTauHH (pnc. 3). FlapajuiejibHO npoBOAHjin KajinOpoBKy c H3BecTHbiM KOJinqecTBOM m. 
TejiH OKpauiHBajiH c noMombio KpacHTejm KyMaccH npKO-rojiyOoro b Moa.ncJ)HKau,HH R-250. 

Ta 6 ji h u a 1 

CxeMa HMMyHH3aUHH KpOJIHKOB MHTOXOHApnaJIbHblM 
Ca 2+ -TpaHcnopTHpyiou;HM m 

Scheme of immunization of rabbits with mitochondrial 
Ca 2+ -transporting GP 


ilHH OT 

Haqajia hm- 

M yHH33 U HH 

3oHa HH'beKU.HH 

KoJIHMeCTBO 

rn ajih hm- 

MyHH3aUHH 

(mkt) 

06T>eM 

BBOAHMOrO 

pacTBopa 

(mji) 

1 

JleBbiH no^KOJieHHbiH 
jiHM({)oy3eji 

50 

0.25 

15 

FI paBblH nOAKOJieHHblH 
jiHM({)oy3eji 

60 

0.3 

30 

KpaeBan yuiHan BeHa 

80 

0.5 

51 

BHyTpHMblUieqHO 

100 

1.0 


Pe3yjibTaTbi. Hcnojib3yeMan b paOoie aHTHCbiBopoTKa (AC) no3BOJineT onpe^ejinTb no 30 Hr 
6ejiKa b CMecH mctoaom abohhoh paanajibHOH HMMyH0,a,H(j)(j)y3HH. 3 to cjieAyeT npoK^e Bcero H3 Toro 
CjjaKTa, MTO MHHHMaJIbHOe KOJIHHeCTBO (J)OpeTHMeCKH HHCTOrO rn, KOTOpoe JX aeT BHAHMyiO nojiocy 



Phc. 3. THTpoBaHHe (JjopeTnqecKH mhctoto 
rn H 3 cepAua 6 biKa (/) h aKCTpaKTa 

neqeHH KOHTpojibHoro xomhk3 (//) MeTO- 
jxom abohhoh paa.HajibHOH h MMyHOAHtfxjjy- 

3HH. 


I: 1 — 30.7 MKr, 2 — 15.3, 3 — 7.6, 4 — 3.8, 5 — 1.9, 6 — 0.9 MKr; 7 — 480 Hr, 8 — 240, 9 — 120, 10 — 60, 
11 — 30 ,12 — 15 Hr; II: 1 — SKCTpaKT H3 240 m r tk3hh , 2 — H3 120, 3 — H3 60, 4 — H3 30, 5 — H3 15,5 — H3 7.5 Mr. 


Fig. 3. Titration of phoretically pure GP from heart of ox (/) and extract of liver of control hamster 
(//) by the method of double radial immunodiffusion. 
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Phc. 4. XUoHHan pa^HajibHan AH(j)(j)y3HH aKCTpaKTa, hcto- 
meHHoro no m (/), h aToro >Ke 3KCTpaKTa c AoOaBjieHneM 
cfjopeTHHecKH nncToro m (II). 

1:7 — BKCTpaKT H3 960 Mr tk3hh, 2 — H3 480, 3 — 240, 4 — H3 120, 5 — H3 60, 6 — H3 30 Mr tk3hh; II: 1 — 3K- 
CTpaKT H3 480 mt TKaHH+120 ht m; 2 — H3 240 Mr TKaHH + 60 Hr m; 3 —H3 120 Mr TKaHH+30 Hr m; 
4 — H3 60 mt+ 15 Hr m; 5 — H3 30 mt+ 7.5 Hr m; 6 — H3 15 mt + 3.75 ht m. 

Fig. 4. Double radial diffusion of extract, exhausted by GP (/) and the same extract with addition of 

phoretically pure GP (//). 

npeunnHTauHH c Hcnojib3yeMOH AC, paBHo 30 Hr (pnc. 3, I). KoMnoHeHTbi nccjieAyeMOH (JjpaKUHH 
He 0Ka3biBai0T cymecTBeHHoro bjihhhhh Ha norpeuiHocTb H3MepeHHH yKa3aHHbiM mctoaom. Ecjih nccjie- 
AyeMyio cfjpaKUHio HCTomHTb no m c noMombio BrCN-arapo3bi (OcTepMaH, 1983), a Aajiee Ao6aBHTb 

K (JjpaKUHH H3BeCTHOe KOJIHHeCTBO HHCTOrO rJIHKOnpOTeH/ra, TO B 3TOH CMeCH MHHHMajIbHO Onpe^ejIHeMOe 
KOJinnecTBO m, Tan >Ke KaK h npn HCCJie,a.OBa hhh qHCToro m, paBHo 30 Hr (pnc. 4). Kan cneAyeT 
H3 pnc. 3, II, nocjieAHHH nojioca npeunnHTauHH Rj\n KOHTpo^bHoro >khbothoto cooTBeTCTByeT kbotc 
H 3 30 Mr TKaHH. 

ZUh onpeAejieHHH KOJinqecTBa m b aKCTpaKTax, KpOMe MeTo^a yxTepjioKH, Hcnojib30BajiH Memo. 
MaHHHHH, no3BOJimomHH onpeAejiHTb KOHueHTpauHio OejiKa no anaMeTpy npeunnuTaTa. KajinOpoBOMHan 
KpHBan, noJiyneHHan Ha 3JieKTpoc})opeTHqecKH hhctom m, npHBe/ieHa Ha pnc. 5. Kan bhaho H3 pnc. 3—5, 
Hcnojib3yeMbie MeTOAbi 6jih3kh no qyBCTBHTejibHocTH. ZteTajibHan xapaKTepncTHKa BbmejieHHH, ohhctkh 
Ca 2+ -TpaHcnopTHpyK)mero rjiHKonpoTeH/ra mhtoxohaphh, ero (})H3HKO-XHMHqecKHe napaMeTpbi, a^eKBaT- 
HOCTb h BOcnpoH3BOAHMOCTb HMMyHoxHMHqecKoro no/ixo/ra onpeAejieHHH m onncaHbi paHee (Mironova 
e. a., 1982). 

ZlaHHbie no H3MepeHHio Ca 2+ -TpaHcnopTHpyiomero m b SKCTpaKTax neqeHH 3apa>KeHHbix 
H KOHTpOJIbHbIX >KHBOTHbIX npe^CTaBJieHbl B Ta6ji. 2. 

T a 6 ji h u a 2 

KojiHnecTBo Ca 2+ -TpaHcnopTHpyiomero m b neqeHH 

30JIOTHCTOTO X0MHK3 B 33BHCHM0CTH OT CTa^HH 3apa>KeHHH 
>KHBOTHOTO 


Amount of Ca 2+ -transporting GP in the liver 
of golden hamster depending on the stage of infection 
of the animal 


Rhh noc^e 
3apa>KeHHH 

Ko^nqecTBO 

Hcc^eAyeMbix 

>KHBOTHbIX 

KoJIHMeCTBO rn B 1 r TKaHH 
(mkt) 

no yxTepjiOHH 

nO MaHMHHH 

3 

4 

6.3±0.9 


7 

5 

15.1d=M 

16.7-4-1.1 

14 

4 

2.6±0.04 


22 

3 

1.04-4-0.03 


25 

3 

1.06±0.04 


97 

3 

1.1 ±0.03 

1.3±0.04 

KOHTpOJIb — 

6 

1.02-4-0.04 

1.1 ±0.03 


Kan bhaho H3 Ta6ji. 2, y>Ke b nepBbie ahh nocjie 3apa>KeHHH >KHBOTHoro HaOjnoAaeTCH 3HaqHTejibHoe 
yBejinqeHHe KOjinnecTBa m b neqeHH. Ha 3-ft ne Hb nocjie 3apa>KeHHH kojimhcctbo m yBejinquBaeTcn 
b 6 pa3 h AOCTnraeT eme 6ojibinero 3HaqeHHH Ha 7-h AeHb nocjie 3apa>KeHHH >KHBOTHoro. K 14-My 
Ahk) KOJinqecTBO m CHH>KaeTCH, a k 22-My nocjie 3apa>KeHHH >khbothoto oho B03BpamaeTCH Ha hcxoa- 
HblH ypOBeHb. 
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Phc. 5. KajinSpoBOMHaH KpHBan jxjw onpeuejieHHH m no 
MeTOAy MaHMHHH. 

Flo och a6cu.Hcc — kojimmcctbo m, b Hr; no och opuHHaT — 
KBa^paT AHaMeTpa 30Hbi npeuHnHTauHH, b mm. 

Fig. 5. Calibration curve for identification of GP by Man- 
chini method. 


06cy*fleHHe pe3yjibTaTOB. Hcnojib30BaHHan b pa6oTe sKcnepmvieHTajibHaH Mouejib 
nepBHMHOH onncTOpxo3HOH HHB33HH no3BOJiHJia o6Hapy>KHTb b HanajibHon (J)a3e 3a6ojieBaHHH 3HaunTejib- 
Hbie H3MeHeHHH b MHToxoHApnajibHOH cncTeMe TpaHcnopTa KajibUHH. H3MeHeHHH HanpaBjieHbi Ha yBejin- 
neHne cnopocTH 3 JieKTporeHHoro Bxoua Kajibunn b MX, Tan nan o6Hapy>KeHo yBejinueHne b neueHH 
KOJinnecTBa Ca 24 -TpaHcnopTnpyiomero m. PaHee Ha mh 6biJio noKa3aHO, hto m ynacTByeT b npouecce 
3 jieKTporeHHoro Bxoua Kajibunn b MX (MnpoHOBa h up., 1980; Mironova e. a., 1982). FIojiyueHHbie 
b pa6oTe AaHHbie no3BOJinioT oO'bHCHHTb HapymeHHH b yjibTpacTpyKType MX, Ha6jnouaeMbie npn onncTop- 
xo3e h BbipawaiomnecH b yBeJiHueHHH pa3MepoB MX, npocBeTJieHHH h HaOyxaHHH hx kphct (TuHOBKep, 
3yeBCKHH, 1985). YBejiHueHne KOJiHuecTBa Ca 24 -TpaHcnopTnpyioLuero m b MX npHBOUHT, no-BHUHMOMy, 
k HaKonjieHHio Kajibunn b MaTpnKce. CjieucTBHeM aToro MoryT HBjiHTbcn aKTHBauHH (J)0C(j)0jiHna3bi A 2 
(CeBepHHa, Ebtouhchko, 1981) h noHBJieHne CBoOouHbix >KHpHbix khcjiot, KOTOpbie C3mh no ce6e cnoco6Hbi 
Bbi3biB3Tb pa3o6iueHHe h HabyxaHne MX (Chan, Higgins, 1978; Waite e. a., 1969). HHuynunn CHHTe3a 
MHTOXOHApnajibHoro Ca 2+ -TpaHcnopTHpyioiuero m mo>kct 6biTb o6ycjiOBjieHa yBejiHueHneM KOHueurpa- 
uhh Kajibunn b uHTonjia3Me neneHOHHbix kjictok, Kan sto HaOjnouaeTcn npn onyxojinx, Korua yBejiHue- 
Hne hohob HaTpnn b KjieTKe npHBOUHT k yBejinueHHio KOJinnecTBa Na+, K + -ATOa3bi (Boardman e. a., 
1974). Flo HaiHHM npe^BapHTejibHbiM uaHHbiM, b SKCTpaKTe MeTauepKapnn onncTopxoB HaxounTcn KOMno- 
HeHTbi, cnocoOHbie TpaHcnopTnpoBaTb HOHbi Kajibunn uepe3 JiHnnuHyio MeM6paHy. FlosTOMy BHeupeHne 
jihhhhok b napeHXHMy neneHH mo>kct cnocoScTBOBaTb yBejinneHHio Bxoua hohob Kajibunn no rpauneHTy 
H3 BHeKjieTonHoro npocTpaHCTBa, rue ero KOHueHTpaunn paBHa 3 • 10 -3 M, b UHTOnjia3My, b kotopoh 
KOHUeHTpaUHH 3THX HOHOB 3HaUHTej]bHO MeHbme— 1 • 10“ 7 M. 

CjieuyeT oTMeTHTb, hto yBejinueHHe b uHTonjia3Me hohob Kajibunn npHBOUHT k pnuy HeOjiaronpHHT- 
Hbix jxjih KjieTKH nocjieucTBHH, Bbipa>Ka loiUHXcn, b HacTHOCTH, b aKTHBau,HH npouecca npojiH(})epauHH H 
CHH>KeHH h npoueccoB AH(})(f>epeHUHpoBKH (Whitfield e. a., 1979). B cbh3h c sthm npn yBejinueHHH hohob 
Kajibunn b u.HTonjia3Me KJieTKa CTpeMHTcn jih6o ero BbiOpocHTb bo BHeKjieTOUHoe npocTpaHCTBO, 
nan npaBHjio, 3a cueT aKTHBaunn Na 4 /Ca 4 -o 6 MeHa, jih6o norjiOTHTb ero BHyTpHKJieTouHbiMH opraHeji- 
jiaMH, b nepByio ouepeub MX (Rassmussen, 1968). J\j in oOecneueHnn nocjieuHero, BeponTHO, h yBejiH- 
MHBaeTcn npn onHCTopxo3e MomHOCTb CHCTeMbi sjieKTporeHHoro TpaHcnopTa Kajibunn b MX 3 a cueT 
yBejiHneHHH KOjiHuecTBa Ca 2+ -TpaHcnopTHpyiomero m. FIpeunojio>KeHHe 06 yBejmueHHH KOHueHTpaunn 
hohob Kajibunn b uHTonjia3Me KjieTOK neneHH npH onHCTopxo3e corjiacyeTcn c aKTHBaunen npojiH(})epauHH 
renaTOUHTOB h uyKTyjinpHoro snnTejmn b pa3JinuHbie nepnoubi HHB33HOHHoro npouecca (Thhobkcp h up., 
1979; TuHOBKep h up., 1983; TuHOBKep, 3yeBCKHH, 1985). npnueivi cpaBHeHHe KOjinuecTBa m neueHH 
(Ta 6 u. 2), ypoBHH mutothucckoh 3kthbhocth renaTOUHTOB (THHOBKep, 1982), couep>KaHHH KaubUHH 
b cbiBopoTKe kpobh (THHOBKep h up., 1988), (JiopM npouBueHHH npouH(|)epaTHBHbix cbohctb uyKTyuupHoro 
snHTeuHH (THHOBKep, 3yeBCKHH, 1985), HanpaBueHHH unt})(})epeHUHpoBKH nocueuHero h neueHOUHoro 
snHTeuHH (THHOBKep h up., 1985), no 3 BOuneT nocTyuHpoBaTb cymecTBOBaHHe cbh3h Me>Kuy sthmh 
npoueccaMH, uto obbiuHO HaOuiouaeTcn npH yBeuHueHHH KOHueHTpaunn hohob KaubUHH b uHTonua3Me 
(Whitfield e. a., 1979). 

TaKHM o6pa30M, mo>kho nouaraTb, hto pa3pa6oTKa MeTOua KOunqecTBeHHoro onpeueueHHH 
Ca 24 -CBH3biBaK)iuero ruHKonpoTenua b CbiBopoTKe kpobh no3BOUHT CTaTb eMy HHUHKaTopoM paHHen 
(})a3bi onncTopxo3a (b npeuaTeHTHbin nepnou HHBa3HH) h coctohhhh kuctouhoh 3kthbhocth neueHH. 
B cbok) onepeub, sto ocHOBa cuokchhh 3 a xouom HHB33HOHHoro npouecca, a Tau>Ke pa3pa6oTKH Mep 
npot})HuaKTHKH xouaHrnoueuuiouHpHoro paua neueHH npn onncTopxo3e. 
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DYNAMICS OF CALCIUMFIXING LIVER PROTEIN IN GOLDEN HAMSTERS DURING 

OPISTHORCHIASIS 

L. P. Dolgacheva, A. G. Ginovker, G. D. Mironova 

Key words : opisthorchiasis, Ca 2+ -transporting glycoprotein, mitochondria 

SUMMARY 

By means of immunochemical methods a considerable increase in Ca 2+ -transporting glycoprotein 
(GP) in liver tissues of golden hamsters at early stages of opisthorchiasis has been established. 
On the 3rd day after the infection GP amount increases 6 fold, on the 7th day— 15 fold. On the 
14th day GP amount decreases but does not reach the control level. The control level is reached 
only on the 22nd day after the infection of animals. Ca 2+ -transporting GP belongs to the system of 
electrogenic transport of Ca 2+ in mitochondria (MCh) and its increase in MCh of the liver is, apparent¬ 
ly, the basis of destructive changes of these organelles. 



